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while simultaneously using the released energy (National Academy of
Sciences, 1972). Enzymes that catalyze this reaction are classified
as dioxygenases (Hayaishi, 1966).  They are non-heme iron-containing
enzymes that catalyze the incorporation of both atoms of molecular
oxygen into the substrate during the ring-opening reaction.  The
ability of microorganisms to catalyze fission of the aromatic nucleus
is dependent upon the presence in the ring of at least two hydroxyl
groups that are typically ortho to one another.  Thus, the catechols
produced by dehydrogenation of the dihydrodiols serve as good substrates
for the enzymes that catalyze ring fission.  The rings may be opened
by either ortho or meta cleavage to yield the corresponding cis,
cis-muconic acids or 2-hydroxymuconic semialdehydes, respectively
(Dagley, 1971, 1972; Feist and Hegeman, 1969).  These are subsequently
transformed into a variety of Krebs cycle intermediates (e.g.,
succinate, pyruvate, and acetate), which are completely oxidized
to carbon dioxide:
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Because of their ability to effect the complete oxidation of
aromatic hydrocarbons, microbes are important determinants of the
longevity of alkyl benzenes.

Toluene.  Studies with Pseudomonas aeruginosa by Kitagawa (1956)
and Nozaka and Kusunose (1968) suggested that the primary metabolic